Key indicators: single-crystal X-ray study; T = 153 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.103; data-to-parameter ratio = 13.8.
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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Eder et al., 1971 , Hajos et al., 1974 . The catalytic asymmetric formation of chiral building blocks (Bui & Barbas, 2000; Tanaka et al., 2003) represents an increasingly important field in pharmaceutical and organic chemistry owing to the usefulness of these products in further synthetic transformations. To date, the DOMA reaction has attracted considerable attention since they allow an efficient access to highly functionalized scaffolds, which occur in a variety of natural compounds with high biological activities (Nising & Bräse, 2008; Sefer et al., 2010) .
Among the various asymmetric C-C bond-forming reactions, the direct catalytic domino (Sibi & Chen, 2001; Tian et al., 2002) and cycloaddition reactions (Gothelf et al., 2002; Rueping et al., 2009 ) are of particular interest since multiple stereogenic centers can be formed in a single reaction.
Here we report the synthesis and structure of the title compound C 18 H 22 O 6 , racemic (syn)-3,4-diethoxycarbonyl-3-hydroxy-4-phenylcyclohexanone, a novel compound which has an interesting application in the synthesis of substituted hydrophenanthrene derivatives. Fortunately, the intramolecular aldol reaction proceeds in a highly diastereoselective fashion to form the six-membered ring so that all large substituents are equatorial and thus are controlled by the stable stereogenic center formed in the initial Michael reaction. The crystal structure of the title compound is reported here.
The asymmetric unit this compound consists of a molecule having the syn configuration ( Fig. 1 ). The cyclohexanone ring adopts a chair conformation with intra-annular torsion angles in the range 49.9 (2)-58.9 (2) ° [mean 53.9 (2)°], which have the expected values (Abell et al., 1988) . The attached 3-hydroxy and 4-phenyl groups are disposed in α-axial and β-equatorial configurations, respectively, while the two ethoxycarbonyl groups adopt syn configurations (Hernández-Ortega et al., 2001 ).
In the crystal, two molecules are connected through duplex intermolecular hydroxyl-carbonyl O-H···O hydrogen bonds (Table 1) giving centrosymmetric cyclic dimers [graph set R 2 2 (12) (Etter et al., 1990) ] (Fig. 2) , which inter-associate through weak C-H···O hydrogen-bonding interactions.
Diethyl 2-oxo-3-phenylsuccinate is prepared by condensation of ethyl 2-phenylacetate and diethyl oxalate (Floyd & Miller, 1963) . To a suspension of proline (0.069 g, 0.6 mmol) in methyl vinyl α-ketone (0.28 g, 4 mmol) was added diethyl 2-oxo-3-phenylsuccinate (0.53 g, 2 mmol). The resulting mixture was stirred for five hours in a closed vessel with the reaction progress monitored by TLC. After the acceptor ketoester was consumed, the reaction mixture was treated with saturated ammonium chloride solution, then the organic layer was separated, and the aqueous layer was extracted with ethyl acetate three times. The combined organic layers were dried over anhydrous sodium sulfate. After removal of solvent, the residue was purified using column chromatography on silica gel (eluent: ethyl acetate/petroleum ether = 1/5, V/V) to give the lightyellow syn-adduct (I) in 51.4% yield and the anti-adduct (II) in 4.47% yield. The colorless needle-like crystals of (I) were supplementary materials sup-2 obtained by slowly evaporating a solution of in the mixed solvent (ethyl acetate/petroleum ether = 1/5, V/V) at room temperature for two weeks.
Refinement
All H-atoms bonded to C were positioned geometrically and refined using a riding model with d(C-H) = 0.93-0.99 Å and U iso (H) = 1.2U eq (C) (aromatic and methine) or 1.5U eq (C) (methyl). The hydroxy H was located in a difference Fourier synthesis and was refined using a riding model, with O-H fixed as initially found and with U iso (H) = 1.2U eq (O). Figures   Fig. 1 . ORTEP view of the title compound. Non-associative hydrogen atoms are omitted and displacement ellipsoids are drawn at the 45% probability level. 
